A single integration technique for calculating the pressure distribution in the field of a focused sinusoidally oscillating radiator is described. This technique involves the direct closed form integration of one of the integrals in the Rayleigh formula; the latter formula itself contains a double integral corresponding to integration over the area of the source transducer face. Precise experimental measurements of a hydrophone's response to the pressure field generated by a focused medical diagnostic transducer are also reported, and comparison between experiment and theory is made. Very good agreement between theory and experiment is demonstrated with respect to both amplitude and phase for lateral beam profiles at six different distances from the source transducer. At a seventh distance (about 1 em from the source transducer} much more violent fluctuations in the response are observed than result from the theory.
O'Neil • points out and Pentlinen and Luukkali reiterate, that the Rayleigh formull is rigorously correct for planar ultrasonic radiators in an infinite rigid baffle, but that for spherical focused transducers this formull is an approximation due to secondary diffraction effects. They state that the approximation is a very good one, however, if the radius of the transducer is lirge compared to the wavelength.
In the first part of the present paper a derivation of the pressure field due to a sinusoidally oscillating focused radiator is presented as an alternative to that of Pentinnen and Luukkali. The pressure field again is expressed in the form of a single integral. The pressure field is obtained by approaching the Rayleigh formula directly and performing one of the spatial integrations exactly leaving a single integration to be done numerically. There is no excursion into the time domain as in the impulse-response theory. Although the theoretical results are presumably equivalent to those of Pentlinen and Luukkali, the derivation presented here possesses, for some readers, the didactic advantage of avoiding the "Green's function" methodology.
The important--or perhaps elusive--points of derivation are outlined.
Careful experimental measurements of amplitudes and phases of a hydrophone's response to continuous wave (cw) bursts generated with a focused transducer were also made along lines perpendicular to the beam axis at seven different locations along the beam axis. These seven locations span the region for which the transducer would be used diagnostically: These measurements are reported in the second part of this work. Probably the most important aspect of this work is the direct comparison of the theory with these experimental measurements.
Later in the paper (Sec. IV) a method is presented in which a short duration pulse beam can be theoretically expressed as a linear superposition of continuous wave beams; also included is how to account for attenuation and dispersion in the transmitting medium. This method is employed in the theory section of a companion paper on pressure field patterns of a pulsed focused transducer in attenuating and nonattenuating media. 8
I. DERIVATION OF THE PRESSURE FIELD
The solution is defined for two regions separated by the cone-shaped surfaces formed by lines passing from the edge of the spherical transducer through the center of curvature. We refer to the region inside the coneshaped surface as region I and the remainder as region II (see We define the complex differential quantity dp: (1) The hydrophone was positioned so that its axis of symmetry was horizontal and passed nearly through the center of the transmitter; also, the receiving tip of the hydrophone was placed at about 4 in. from the center of the transmitter as measured roughly with a ruler. The nominal radius of curvature, given by the manufacturer, was 4 in.
(2) The transmitter, generating cw pulse bursts, was oriented so that the received signal at the hydrophone was maximized. 
